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THE CENTRAL ASIAN QUESTION, 
Our large Map of Turkistan, comprising the countries between 
the Caspian Sea and the Punjanb frontier of British India, a 
space from west to east more than twenty geographical degrees 
of longitude, presents to view the existing boundary of the 
Russian Empire, which stretches across this region from Lake 
Aral to the high table-land above Kashgar and Yarkand ; with 
the Ushek (Tartar) or Turkoman Khanates of Khiva, Bokhara, 
and Kokan, and with the neighbouring provinces of Persia 
and Afghanistan. It is the rapid advance of Russian military 
conquests in the intervening territories of the Usbek and Turk- 
oman nations, whose Mohammedan princes have lately becomeso 
helplessly weak, that now more than ever causes serious alarm 
to our politicians; either lest these encroachments should be 
followed by Russian attacks on the frontier provinces of 
Afghanistan, over which the Ameer of Kabul, an ally of the 
British Government in India, claims a feudal sovereignty ; or 
else, it is feared, the power of the Czar, already established 
on the southern and eastern shores of the Caspian, may soon 
grasp at Persia, and possibly may next take possession of 
the Euphrates Valley, a projected route of communication 
between Europe and India, Such being the practical interests 
at stake in the belief of many Walkiglotrsed persons, and the 
subject having been discussed in Parliament on the publication 
of Karl Granville’s diplomatic correspondence with Prince 
Gortschakoff, we present this ae carefully drawn by Mr. E. G. 
Ravenstein, as a very useful help to study the Central Asian 
question. 

The lectures delivered by Sir Henry Rawlinson to the Royal 
Geographical Society ; by Brigadier-General Adye, at Marl- 
re House ; by Mr. Iltudus Prichard, to the East India 
Association ; and by the Hon. Mr. Bourke, M.P., at King’s 
Lynn, have been reported in the daily papers, and have diffused 
much fresh curiipis upon this subject. It is manifestly a 
very large subject, both in the extent of historical and 
geographical information required for its due comprehension, 
and in the magnitude of those issues, political, military, and 
commercial, which some people think to be involved. One 
articular feature of the recent controversy between the 
British and the Kussian Governments has engaged a 
special degree of public notice. It was the disputed 
sovereignty of our ally Shere Ali, the Afghan lord 
paramount, over two small districts lying north of the moun- 
tain range called the Hindoo Kush, at no great distance from 
the Punjaub and Kashmir. These two little provinces, 
Badakshan and Wakhan, have seldom been visited by any 
Europeans ; but an old description of them, by the late Captain 
John Wood, R.N., is now eee with a geographical 
essay by Colonel Yule, under the title of ‘‘A Journey to the 
Sources of the River Oxus.” The Oxus, or Amu Daria, rising in 
those parts, below the Pamir table-land, flows westward and 
north-westward, as shown in our Map, through the dominions 
of Bokhara and Khiva, to the inland Sea of Aral. It is appre- 
hended by some British statesmen or military men that the 

- Russians, when they have seized Khiva and Bokhara, as well 
as the third Khanate—that of Kokan—will proceed to lay hold 
on these Afghan provinces, which world bring them dis- 
agreeably near to our Punjaub frontier. 

We have been favoured by a correspondent with the follow- 
ing remarks upon the present aspects of the question :— 

‘To anyone who has studied the nature of the agreement 
arrived at between Lord Granville and Prince Gortschakoff with 
regard to the frontier of Afghanistan, and also the explanations 
of its purport which have recently been vouchsafed to us in 
Parliament by the representatives of the India and Foreign 
Offices, it must be painfully apparent that this so-called settle- 
ment has in reality settled nothing at all. If it*was necessary 
as yet to fix the precise boundaries of Northern Afghanistan, 
it was surely an essential condition of such an arrangement 
that the line of demarcation should, in a geographical point of 
view, be so clearly defined as hereafter not to eanait of the pos- 
sibility of a doubt as to what territories lie on each side of it. 
But, instead of this, a river is fixed upon just at that part of 
its course where it runs through an utterly unknown and bar- 
barous region, in which no European has for the last five-and- 
thirty years, owing to the fierce fanaticism of the inhabitants, 
been able to set his foot, 

‘*Now, it was specially stipulated by Lord Granville that 
the provinces of Badakshan and Wakhan should be included in 
Afghanistan, on the ground that the Ameer Shere Ali rightly 
considered them part and parcel of his territories. At the 
same time, Shere Ali’s rights are, according to Mr, Grant- 
Duff's statement in the House on February 21, only to be 
recognised up to the southern bank of the Oxus. But upon 
closer inquiry it turns out that nothing definite is known as to 
whether the northern frontier of Badakshan extends beyond 
the Oxus or not ; while with regard to Wakhan, so great is the 
ignorance concerning it, that even among the best geographical 
authorities it is a matter of doubt as to whether it is upon the 
right or left bank of the river. If Wakhan is on the southern 
bank of the Oxus, and Shere Ali has rights of sovereignty over 
it, well and good. If, however, it is on the northern bank— 
which, it may be said, is the position assigned to it in most 
maps—and we refuse, though acknowledging his right to 
Wakhan, to recognise his = of sovereignty beyond the 
river, he may eat coon lain that we are not only inconsistent, 
but that, in our undue haste and anxiety to come to an under- 
standing with Russia, we have not scrupled to sacrifice his in- 
terests, and he may reasonably object to the dismemberment 
of his kingdom in this manner. It is evident that a boundary 
line that has been drawn upon such very insufficient data, and 
which is open to such uncertain interpretations, may easily 
give rise to grave complications at a future date. 

*‘Again, no rational man can doubt that, by thus fixing the 
boundary of the proposed intermediary zone, we have vir- 
tually secured to Russia an area of future conquest as wide as 
she can profitably occupy for the next fifteen or twenty years, 
and have by our own act deprived ourselves of any right of 
remonstrating with her regarding any fresh annexations she 
may deem fit to make north of the Oxus. In other words, she 
can now advance virtually by treaty instead of by force of 
arms. 

“With regard to the contemplated Russian expedition 
against Khiva, which will be set on foot at the end of the 
current month, it is now stated that the force it is intended to 
employ will consist of ten or twelve thousand men, with 
artillery. Owing to the scarcity of water along some por- 
tions of the routes to be traversed, and also the difficulty of 
transport, the expeditionary force will be divided into three 

. columns, which will start from three different points, and will 
converge upon Khiva from the north, the east, and the 
west—viz., from Orenburg, from Krasnovodsk, on the Caspian, 
and from Djazak, in Turkistan. Humanly speaking, there can 
of course be no doubt of its success. Whether the Russian 
Government will permanently annex the country it is as yet 
impossible to foretell. In any case, Ruasia will retain cer- 
tain strategical points in this country, which will give her 
a right of way from the Caspian to her most westerly 
provinces in Turkistan. She will also probably retain 
the command of both banks of the Oxus, so as to be able to 

organise and improve the navigation along its whole course 
through Khiva, from its embouchure in the Oral Sea as far up 
as it may be convenient or practicable for her boats to ascend. 

** There is another most important point connected with this 
Central Asian question which deserves remark, and to which 
we think that public attention has not, as yet, been sufficiently 
drawn. It is a project which it is a far greater object for 
Russia to effect than any mere vague definition of the frontiers 
of Badakshan and Wakhan. We refer to her contemplated 
advance along the northern bank of the Atrek, to which, we 
fear, the recent occupation in some force of Chakishlar is but 
a een step. In a recent number of the Russian 
Military Magazine it was announced that the Russian fort and 
settlement at Krasnovodsk Bay, which hitherto has been the 
head-quarters of the troops on the eastern shore of the Caspian, 
are to be abandoned, as, for various reasons, the site is an 
unfavourable one to retain. Chakishlar, situated on the 
Caspian, at the mouth of the Atrek, will now be the principal 
station of the Waules troops in this part of the world. There 
can be little doubt that, under pretext of controlling the 
Turkomans, a Russian line of forts will gradually be pushed due 
eastward, up the right bank of the Atrek, until within easy reach 
of Merv, which city, for strategical reasons, it will be found 
necessary by Russian Generals to occupy. The political status 
of Merv, which was the seat of the old Persian Kings, is a 
peculiar one. It belongs to no settled Government, and is 
owned in turn by whatever people or tribes take up their abode 
there in force. Sometimes the Persians have occupied it; at 
other times the Turkomans reign there supreme. It is obvious 
that such an unsettled state of affairs would render it peculiarly 
easy for Russia to invent a pretext for its annexation whenever 
it might suit her to do so. Now, Merv would be a strategic 
oint in Central Asia the importance of which it would be im- 

possible to overrate. If ever we allow the Russians to creep 
up unchallenged within easy reach of this place, we deserve the 
worst that can happen to us. 

“The foregoing sketch may be taken fairly to represent the 
en aspect of the Central Asian question. If, on the one 
nand, there is certainly no need of immediate alarm, or any 
prospect of a collision with Russia for many a year to come, 
there is, on the other hand, ample necessity for constant 
watchfulness and foresight on our part.” 

We refer to the Map for the position of Krasnovodsk and 
Chakislar, or Tchichislar, on the east coast of the Caspian, and 
of the river Atrek and the city of Merv. Our correspondent 
is probably right in believing that Persia has much more to fear 
than British India from the advance of Russian conquests in 
Central Asia. The dream of a Russian army ever invading the 
British dominions in Hindostan is the wildest and silliest notion 
that ever found place in an ignorant mind. It is by a march of 
several thousand miles, across the most desolate regions of two 
vast continents, at the very back of the world, and for many 
hundred miles across the uninhabited desert, that the Czar’s 
troops would have to reach the banks of the Indus. Here they 
would be confronted not only by 200,000 of the finest soldiers, 
European and native, perfectly equipped and supplied, in the 
ordinary service of British India, under the best officers in the 
world, but also by the freshly-landed regiments from England, 
which could be sent to Bombay in three or four weeks by the 
Suez Canal, upon receipt at Westminster of an electric message 
in five hours from Lahore! A war under such conditions of 
inequality, now that the Punjaub railways are being laid well up 
to the frontier, is utterly inconceivable ; but letitbe remembered, 
further, that the Czarlost half a million of soldiers in the Crimean 
War, mostly from their fatigue, starvation, and exposure to 
weather on the march through South Russia ; then what would 
be the losses of the Russian army on its route from St. Peters- 
burg to the Khyber Pass? The idea is altogether too absurd 
for a serious confutation ; but we do not mean to deny the im- 
portance, in a political view, of Russian conquests in the East, 
and more especially at Kokan and Bokhara. The Mohammedan 
rulers of those places have for ages possessed a considerable 
amount of influence over their co-religionists in Central and in 
Southern Asia. If they were brought into absolute subjection to 
the Russian empire, and forced to subserve its designs of 
aggrandisement, they might be capable of stimulating intrigues, 
conspiracies, and rebellions among some of the hill tribes on our 
Indian frontier, secretly connected with a traitorous and fana- 
tical sect in Bengal and the North-western Provinces, hostile 
to the British Government. This, at least, is the conclusion 
we draw from the statements of Mr. Hunter, of the Bengal Civil 
Service, ina book lately noticed, and from all that we are told 
of the religious and political tendencies of Asiatic Moham- 
medanism. The Sultan of Turkey, who was so magnificently 
entertained at the India House, when in London a few years 
ago, seems to have no authority as ‘‘Commander of the 
Faithful” in that part of the world. ‘‘Bokhara and not 
Mecca,” says Arminius Vambery, ‘‘ had become practically the 
spiritual centre of Islamism,” long before that day, May 14, 
1868, when the Russians captured the famous town of Samar- 
kand, once the splendid capital of Timour or Tamerlane. Of 
Professor Vambery’s learned ‘‘ History of Bokhara,” and of his 
previous travels in Central Asia, we have spoken in former 
notices. To these and other books our readers may turn for 
instruction, with the map now set before them. 

Mr. Marwick, Town Clerk of Edinburgh, has been appointed 
Town Clerk of Glasgow, at a salary of £2500 per annum. 

The Queen has approved of Mr. John Forbes White as 
Consul at Aberdeen for the King of the Belgians. 

Mr. T. Taylor, of Aston Rowant, Oxon, has given £5000 to 
the Town Council of Wigan for the foundation of a free library. 

The Civil Service Estimates for the current year show a 
total of £18,419,698 ; a net increase of £444,625 upon the 
amount voted in 1872. 

The Lord Chancellor reports that the right of Baron Clarina 
to vote for the election of representative peers for Ireland has 
been established to his satisfaction. 

Mr. George March has been appointed to succeed the late 
Mr. John Brodribb Bergne as Superintendent of the Treaty 
Department of the Foreign Office. 

The Glasgow Association of Underwriters has passed a 
resolution approving of Mr. Plimsoll’s efforts to reduce the loss 
of life and property at sea, and hoping he will introduce a bill 
to prevent deck-loading and overloading. 

The Mid-Cheshire election (the first English county election 
under the ballot) has resulted in the return of the Conservative 
candidate, Mr. Egerton Leigh. The numbers being—Leigh, 
3508 ; Latham, 2118. 

Mr. Roebuck was present on Monday evening at a banquet 
given at the Cutlers’ Hall, Sheffield, to commemorate the 
twentieth anniversary of the establishment of the Sheffield and 
Hallamshire District of Foresters. The chair was occupied by 
the Mayor of Sheffield (Alderman Fairburn), and there was a 
large attendance. In the course of his speech Mr. Roebuck 
denounced the strike in South Wales, and declared that the 
instigators of it deserved the reprobation of the country, 
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SCIENTIFIC RESULTS OF THE MONTH. 
The sugar refiners of France and England are at present in a 
state + antagonism in regard to the mode to be adopted of 
levying the sugar duties under the new commercial treaty. 
Some of the French refiners have been in the habit of pur- 
chasing a high class of raw sugar coloured artificially so as to 
appear to be of a low class, on which the duty is less ; and the 
French Government has issued a circular to its officers desiring 
them to take such steps as will put a stop to the practice. The 
French refineries, of which there are some very extensive 
examples at Paris, purchase the raw beet-root sugar from the 
country producers and convert it into loaves. The process 
adopted is similar to that used in the English refineries, in 
which raw cane sugar is employed. But, on the whole, the 
French refineries appear to be better planned and more profit- 
ably conducted than the English. Latterly a new method of 
refining has been introduced into two of the French houses, in 
which lime is largely employed, with the effect, it is said, of 
obtaining a yield of 3 or 4 per cent more sugar, and of enabling 
about three fourths of the animal charcoal now used in sugar- 
refining to be dispensed with. In this process the quantity of 
lime employed is about one third of the weight of the sugar. 
The raw sugar is raised by a chain of buckets into a great 
sheet-iron cone placed on the top of a large boiler, heated by 
steam coils, and with a valve interposed between the bottom ci 
the cone and the top of the boiler. When the cone is 
filled with sugar the valve is opened and the sugar 
descends into the boiler, where it is dissolved, and is 
run out into shallow pans in the form of boiling syrup. 
In the shallow pans it is mixed with the lime, forming a kind 
of whitewash. The lime combines with the impurities, and the 
liquid is then forced by a monte jus to a higher part of the 
building, where carbonic acid gas derived from the lime in the 
process of burning is forced through the liquid by a steam-pump, 
causing it to boil violently, like soda-water. By this process 
the lime is rendered insoluble, and is separated from the syrup 
by filtration. The syrup is then passed through the charcoal 
cisterns and boiled, and run into inverted conical moulds in the 
usual way. These moulds are formed of sheet iron, painted, 
with a hole at the apex of each, and these holes are closed 
while the mould is being filled by a stopper resembling a long 
iron nail, with a wooden head inserted in each, an indiarubber 
washer being placed under each head to render the stopper 
more tight. When the liquid sugar is set, the moulds are 
allowed to drip in the usual manner, and are liquored at the 
top; but the finishing of the liquoring operation is accom- 
plished by the aid of a vacuum, the moulds being arranged 
over vacuum pipes running along the floor, with a cock for each 
mould, so that when the mould is removed the cock may he 
shut. In this way, also, the sugar may be well dried befoze it 
is stoved. The syrup drained from the moulds is boiled and 
placed in shallow pans, and when set it is broken up and placed 
in the centrifuga] machine, when the resulting fine sugar is used 
for liquoring or otherwise appropriated, while the molasses is 
again boiled and again put through the same process ; the final 
result being that a small quantity of pure molasses is obtained, 
the rest of the sugar being converted into loaves. 

The discussion of the three rival vessels of Bessemer, 
Dicey, and Mackey, for the performance of the voyage between 
France and England, has during the past month been prose- 
cuted at the Society of Arts with unabated interest. But we 
concur in the opinion expressed by the gallant Admiral who 
presided, that it is very doubtful whether any of these designs 
will be the type eventually adopted. Hydraulic propulsion, it 
is well known, is less efficient than propulsion by a screw or by 
paddles ; and twin vessels, it is also known, are more difficult 
to drive than good vessels of the ordinary type having equal 
carrying power. Nor do we see how it is possible that vessels 
intended to maintain a very high speed on a draught of water 
of only eight feet can be made to pay, as they will find it 
difficult enough to carry their engines, boilers, and fuel, without 
being loaded with any other weights. The establishment of 
better and deeper harbours is the indispensable antecedent of 
an efficient Channel service ; and it appears very much like a 
camel going through the eye of a needle for vessels of the great 
breadth proposed by these inventors to run in heavy weather, 
so as to accurately enter the narrow entrances of Calais or 
Boulogne. Even the present small boats now employed do not 
find it too easy to do this ; and, to our apprehension, vessels of 
greatly superior size could not be set to run regularly between 
these contracted ports without considerable danger. 

India or China grass-cloth, a fabric long known as a sort of 
Oriental curiosity, is likely to become an extensive article of 
commerce, the cultivation of the plant which yields the ma- 
terial having been begun in some of the Southern States of 
America in substitution of cotton and sugar-cane. The China 
grass, or ramie, as it is called, is a plant of the nettle tribe, 
and the fibre is the inner bark of the stem. This fibre has a 
silky appearance, it takes dye well, is stronger than flax, and 
may be easily worked up with wool to form light fabrics. It 
felts better than wool, and the plant grows freely and appears 
to be exempt from insect enemies. 

We have on several occasions referred to the importance of 
providing steam life-boats for service upon our coasts, as not 
merely ensuring greater efficiency, but as risking the lives of 
the minimum number of persons. Such a life-boat has lately 
been projected by Mr. W. Petersen, a seaman of some ex- 
perience in life-boat operations. _ But the mechanical arrange- 
ments of the design are in our judgment imperfect. The boiler 
is hung on gimbals, and the propulsion is effected by a screw 
at each quarter. The boiler should, in our judgment, be a 
vertical tubular boiler, with a chimney of sufficient height 
covered by a cap, and a steam blast to maintaim a good 
draught. The screws, we fear, would be sometimes out of the 
water. Jor a purpose of this kind hydraulic propulsion should 
be adopted, for the centre of the boat, where the water would be 
taken in, would be always in the water, and the water jet would 
act whether the stern of the boat was out of the water or not. 

Among the remarkable evidences of progression in Japan is 
the institution of a patent law. Inventors may now patent 
their discoveries in that country. 

Mr. J. G. Lawrie, of Glasgow, has offered himself as a can- 
didate for the engineering chair in Glasgow College, rendered 
vacant by the lamented death of Professor Rankine. 

The Danks rotary puddling-furnace has been put into ope- 
ration atthe works of Hopkins, Gilkes, and Co., with satis- 
factory results. The squeezer is able to deal with half-ton 
blooms. But there is no rolling-mill at hand able to deal with 
such large masses. In connection with this puddling-furnace 
reversing-mills should be employed, which are able to roll the 
iron backward and forward without the necessity of taking it 
back over the rolls. 

Prussia proposes to build eleven armourclads, eleven cor- 
vettes, and three despatch-boats, which are to be. finished in 
1877, at_ an estimated cost of £4,000,000 sterling. It is to be 
hoped that an example will be shown by these armourclads 
of employing such a thickness of armour as will keep all 
shot out that could be fired from any gun now existing, with a 
satisfactory margin for the futiire. 
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whole, a favourable view of our position in India, recommend- 
ing a cordial alliance with Afghanistan and Persia, and the 
free admission of natives to civil and military office. Mr. 
Hughes’s lecture on the ‘‘ Problems of Civilisation ” is vigorously 
expressed. Mr. Furnivall gives an interesting account of the 
work done and doing by the Chaucer Society ; and Mr. Lang 
expounds the dubious hypothesis of a modern Peruvian ethno- 
logist, who traces his Indian fellow-countrymen to the Aryan 
stock. 

The most interesting contribution to Blackwood is a retro- 
spective notice of Lord Lytton’s career as a novelist, written 
from a most favourable point of view, of course, yet with signal 
ability. Doubtful as may be Lord Lytton’s claims to the first 
rank, yet, from the versatility of his talent, few have afforded 
more openings for handsome encomiums.on the part of kindly 
critics. » ‘The Parisians,” though still uninteresting as a story, 
is extremely well written, and displays much political good sense, 
which would be all the more impressive for being more largely 
leavened with political morality. Even just reflections and 
shrewd aphorisms lose their effect when propounded in the in- 
terest of so demoralising a system as that of the Second Empire. 
The ‘* True Reformer” is now actually installed in the War 
Office, diligently at work upon reforms which, we suppose, 
embody the actual recommendations of the author of this very 
clever story. 

Fraser has a lively and_ sensible paper on ‘‘ The Causes of 
Friction between the United States and England,” summed up 
in the happy phrase, ‘‘ The English are the most irritating and 
the Americans the most irritable people in the world.” Sir R. 
Alcock’s sketch of the average contents of the Pekin Gazette 
depicts in gloomy colours the general decrepitude of the empire ; 
and Mr. Macdonell’s ironical vindication of St. Bartholomew is 
striking, in virtue of its caustic vigour. ‘Our Seamen” is 
chiefly made up of extracts from Mr. Plimsoll’s book. General 
Cluseret’s paper on the Commune adds little to our knowledge 
of the subject, while it deals as largely as usual in glorification 
of the writer and vituperation of everybody else. Before the 
General had written a line we felt, no doubt, that he had 
actually played an important part in the Parisian insurrection. 
He has by this time almost convinced us that his part was that 
of the fly on the wheel. 

In the Contemporary Review Mr. Herbert Spencer examines 
the respective influence of a patriotic and an anti-patriotic bias — 
in influencing speculation with regard to strictly sociological 
questions. Mr. Arnold is taken as the example of the latter 
tendency, and Mr. Spencer certainly seems to succeed in showing 
that his assumption of a natural indifference of the English intel- 
lect to ideas is too hastily made. Mr. Goldwin Smith, treating of 
Ireland, Mr. Greg of unproductive expenditure, Mr. Ludlow of 
friendly societies, and Mr. A. Mills of Canada, all discuss sub- 
jec’s where they are thoroughly at home. We hardly know 
whether to say as much of Mr. Ruskin when he gets on the 
subject of miracles. In the first part of his paper he maintains 
that, the uniformity of nature not being established, the most 
startling apparent departures from it could be attended by no 
evidential effect ; in the second he rallies the clergy on their 
inability to work miracles. The essay is nevertheless full 
of fine things, as for example—We breathe with regularity, 
and can calculate upon the strength necessary for common 
tasks ; but the record of our best work and of our happiest 
moments is always one of success which we did not expect, and 
of enthusiasm which we could not prolong. 

The question, ‘‘ Are we Christians?” is discussed by Mr. 
Leslie Stephen, in the Fortnightly Review, with spirit and 
suggestiveness ; but he returns no definite answer. Mr. F. 
Galton, in an essay on ‘‘The Causes which Create Scientific 
Men,” replies to some observations by M. Decandolle, the 
Genevese botanist, who considers that he has over-stated the 
doctrine of heredity. It is certainly exceedingly difficult to 
draw the line between physical predisposition and social causes 
in the inheritance of ancestral peculiarities. Dr. Sandwith 
contributes a very favourable report of the condition and pros- 
pects of Servia; Mr. A. H. Beesly a vigorous attack on the 
game laws; and Mr, Gairdner an account of the incident which 
led the imputation of cowardice to be fastened upon the really 
intrepid original of Shakspeare’s Falstaff, A brief but pithy 
revicw by Mr. J. 8S. Mill introduces Signor Constantino Baer, 
an Italian economist who advocates a graduated tax upon 
capital, instead of, as usually suggested, upon income. 

The Atlantic Monthly contains two contributions of unusual 
interest—Mr. Parton’s description of the first Cabinet of 
General Washington, and of the general state of affairs in the 
United States on Jefferson’s return from his Parisian embassy, 
and Mr. R. D. Owen’s reminiscences of his father at New 
Lanark. The most interesting contents of the Z’ransatlantic 
are reprinted from the Atlantic Monthly. 

In Temple Bar, besides Mr. Collins’s and Mrs. Edwards’s 
stories, we have a fairly-written critique on Lord Lytton, justly 
claiming credit for him on the score of versatility and perpetual 
freshness, and as, in his historical romances, the nearest repre- 
sentation of Scott, but omitting to advert to the essentially 
artificial nature of his talent. A paper on Edward Wortley 
Montagu recounts in lively fashion the strange adventures of 
one of the men who have most contributed to fix the imputation 
of eccentricity on travelling Englishmen. The hero of ‘‘ Roots” 
succumbs to fate, after having, like most dying heroes, expressed 
himself at much greater length than he was accustomed to do 
while in health. 

The Month has several interesting papers. A professed 
apology for the divided allegiance of Roman Catholics seems, 
on the whole, to admit the charge, and to glory in it. An 
analysis of the views of Catholic casuists on tyrannicide estab- 
lishes an unexpected degree of liberality (since discountenanced) 
on the part of some of them, and shows that the views for 
which the Jesuits were reproached were shared by many 
Protestant writers. ‘‘Among the Prophets” affords some 
suggestive glimpses of the style of feeling and discussion current 
in Catholic and Anglo-Catholic circles ; and the article on the 
history of the Italian kingdom contains some interesting 
political anecdotes. : : 

Saint Pauls has some very amusing papers, among which 
Mrs. Haweis’s article on the ballet and the caustic description 
of the perplexities of a school board may especially be noted. 

In the Gentleman’s Magazine we have to note the completion 
of Mr. Hatton’s “‘Stranger than Fiction” and the commence- 
ment of a new novel by him, “‘ Clytie,” which promises equally 

“well. Mr. Cowden Clarke commences a new series of his 
always-acceptable Shakspearean papers; and Mr. Blanchard 
Jerrold’s sketch of ‘‘Gustave Doré at Work” is interesting. 
Tinsley, Belgravia, and the St. James’s Magazine are readable 
enough, but contain nothing of special mark. London Society 
is as amusing as usual ; its observations on Mr. Charles Reade’s 
last literary controversy particularly so. In Good Words we 
have to remark a striking poem by Miss Betham-Edwards ; 
and in Good Things a fine version of a Servian legend by Mr. 
J. T. Naaké. : , 

We have also to acknowledge the Victoria Magazine, the 
Monthly Packet, the New Monthly, the Dublin University 
Magazine, Chambers’s Journal, Once a Week, the Sunday 
Magazine, the Popular Science Review, and Cassell’s Magazine. 

ROYAL INSTITUTION LECTURES, 
ORIGIN AND NATURE OF COAL. 

Mr. A. Vernon Harcourt, F.R.S., secretary of the Chemical 
Society, gave the first of a series of five lectures on the 
Chemistry of Coal and its Products on Thursday week. He 
began by remarking that the coal formation lies immediately 
above the carboniferous limestone, the highest of the paleozoic 
series ; that its total depth is very considerable, although any 
particular stratum is seldom very thick; and that the formation 
consists of a number of thin layers of coal interspersed with 
deposits of shale. He then demonsirated that coal is of vege- 
table origin, pointing out its similarity to charcoal, and showing, 
by means of the microscope and the limelight, that thin slices 
of coal show distinct organic texture, resembling that of wood. 
It is imagined that the coal plants (principally gigantic ferns, 
horsetails and mosses) grew when the earth was just rising 
from the water, in a warm, moist air; that they died and 
decayed, and were succeeded by fresh plants, and thus the 
vegetable matter accumulated for ages. If the land emerged 
from the water by periods of gradual rising, followed by periods 
of sinking, water would again cover the coal, and deposits of 
the mineral matter it held in suspension would take place, and 
thus the broad bands of shale would be formed. Mr. Harcourt 
gave reasons for objecting to the theory of some German 
geologists, that the coal formation is the result of vegetable 
deposition at the bottom of the sea. He then referred to the 
results of the analysis of various kinds of coal, and showed that 
Newcastle caking coal consists of carbon, 81'4; hydrogen, 5°8 ; 
nitrogen, 21 ; sulphur, 0°8 ; oxygen, 7°9; and ash, 2°l. The 
change of wood into coal is probably partly due to the height- 
ened temperature occasioned by decomposition ; thus decaying 
damp hay sometimes takes fire spontaneously. Moreover, as 
coal was formerly at a much greater depth than it is now, the 
beds were subjected to much greater heat, and to the various 
consequences of volcanic action. Mr. Harcourt, after provin 
by experiment that coal mainly consists of carbon an 
hydrogen, alluded to its great importance as a reducing agent 
in metallurgy and in the allcali manufacture, of which he gave 
striking illustrations. 

TEMPERATURE OF THE SUN. 
Mr. James Dewar, F.R.S.E., at the Friday evening meet- 

ing, March 7, began by referring to the recent discussion on 
the temperature of the sun—10,000,000 deg. Centigrade, ac- 
cording to Secchi ; 2,500,000 deg., Ericsson ; 30,000 deg. Lane ; 
14,000 deg., Thomson; 27,000 deg., Zillmer; 30,000 deg., 
Vicaire, Becquerel, and Deville; and 1398 deg. Pouillet. e 
then explained and illustrated, by novel and ingenious experi- 
ments, the various methods employed by physicists for obtain- 
ing a knowledge of high temperatures and the principles on 
which they are based. These are—l, the expansion of solids 
and gases, adopted by Guyton and Daniell; 2, the refrangi- 
bility of light, by Draper and Stokes; 3, specitic heat, by 
Clement, Desormes, ant Deville; 4, thermo-electricity and 
electric conductivity, by Becquerel, Siemens, and Tait; 5, 
luminous intensity, i ae and Tyndall ; 6, the explosive 
power of gases, by Bunsen and Zéllner ; 7, the relation between 
radiating and absorbing power, by Kirchhoff ; 8, radiation, by 
Newton, Ericsson, Secchi, and Waterston ; 9, the mechanical 
equivalent of heat, by Thomson and Helmholtz ; 10, dissoci- 
ation, hy Deville and Debray ; and, 11, the rate of cooling, by 
Dulong and Petit. Amongst the illustrations was the permea- 
bility of metals by gases at high temperatures, shown by 
placing a piece of sheet palladium in a hydrogen flame about 
the middle of the inner cone, proving that the metal was then 
in an active state of vibration from the continuous alteration 
of its composition. In respect to the explosive power of gases, 
Mr. Dewar employed an apparatus devised by himself, the 
essential feature in which was the registration of the compres- 
sion volume of a given quantity of air, on which the gaseous 
explosive mixture was allowed to act, and which was shown 
to be available for obtaining determinations under varying 
conditions of temperature and pressure. After pointing out 
various sources of error in the modes by which the solar tem- 
perature has been hitherto obtained, Mr. Dewar showed how it is 
possible from the known luminous intensity of the sun to derive 
a new estimate of its temperature, his calculation being based 
on a definite law connecting temperature and luminosity in the 
case of solids—viz., that the total luminous intensity is a 
parabolic function of the temperature, above that temperature 
where all kinds of luminous rays occur; a formula which 
empirically expresses the results of observation. Thus, at a 
temperature of 2100 deg. C. the total luminous intensity will 
be about 500 times that which it was at 1037 deg. C. As the 
temperature of the lime in the oxy-hydrogen fiame does not 
exceed 2100 deg., and as itis known, from Fizeau and Foucault’s 
experiments, that sun-light has 150 times the intensity, we 
only require to calculate at what temperature this intensity is 
reached to get the solar temperature. This is found to be, in 
round numbers, 13,000 deg. C., which shows that enormously 
high temperatures are not required to produce great luminous 
intensities ; and Sir William Thomson, in his celebrated article 
on ‘‘The Age of the Sun’s Heat,” says, ‘‘ It is almost certain 
that the sun’s mean temperature is even now as high as 
14,000 deg.” The speaker next explained a formula which 
gives approximatively the relation between the temperature of 
a solid and the total amount of radiant power. Knowing as we 
do the amount of heat conveyed by the sun, it is easy to caleu- 
late the temperature required to perform the amount of radiant 
work. This is found to be 11,000 deg. C. The equations given 
are, properlyspeaking, results expressing the increase of intensity 
in the case of the mean wave-length ; but it is probable that a 
similar function will hold for the individual rays. In con- 
clusion, Mr. Dewar, after referring to the highest hypothetical 
temperature that can be produced by the chemical combination 
of the most energetic elements, if all the heat evolved were 
thrown into the product (which in the case of silica would not 
exceed 19,500 deg., and in the oxides of aluminium and magne- 
sium 15,000 deg. é. ), exhibited the way by which he endeavoured 
to estimate the heat of the electric spark, stating that the 
temperature in his experiments tinged between 10,000 and 
15,000 deg. C. The president, Sir Henry Holland, Bart., was 
in the chair. 

THE PHILOSOPHY OF SPACE AND MOTION. 
Professor W. K. Clifford, M.A., devoted his second lecture 

on the Philosophy of the Pure Sciences, given on Saturday 
last, to the consideration of certain postulates laid down in 
Euclid’s “‘Elements of Geometry.” This book, he said, has 
been for nearly twenty-two centuries the encouragement and 
— of scientific thought ; through it was obtained a body of 
nowledge that was really known and could be relied on, and 

that led every scientific student of every subject to bring his 
knowledge into as perfect a form as that which geometry had 
attained. After presiding for nearly eight centuries, Kuclid 
went into exile with all the intellectual activity and goodness 
of Europe; and when he returned again, and became an 
authority, he was (like Aristotle and Ptolemy), subjected to 
the criticism of first principles ; in his case by Lobatzhewski, 
who, with Copernicus, brought about a great revolution in 

scientific thought. Their predecessors held the universe to be 
a known thing: the earth was a globe in the centre of the 
universe, heaven a sphere concentric with it, the sun and stars 
moving in crystal spheres between. If there were anythin 
beyond, it was a voidspace. The history of all this was trace 
back to a definite time, and a changeless eternity beyond it 
needed no consideration. The Copernican system and con- 
sequent astronomical discovery have replaced this little know- 
ledge by a great deal more ; but it is only the knowledge of 
Here and Now—the There and Then we do not at all know 
now, though we may know at some time. The geometer of to- 
day knows nothing about the nature of existing space at an 
infinite distance, or about the properties of this present space 
in a past or future eternity. Professor Clifford then proceeded 
to consider the four postulates of the pure science of space and 
motion: 1, Continuity, according to which two adjacent portions 
of space, or of a line, have the same boundary ; and between every 
two points on a line there is an infinite number of intermediate 
oints ; space is a continuous aggregate of points, and nota 
iscrete a te; 2, Elementary flatness (even of curved 

surfaces), vais is assumed by Euclid when he says “all right 
angles are equal ;” 3, Superposition, according to which a body 
can be moved about in space without altering its size or shape ; 
and, 4, Similarity, according to which any figure may be mag- 
nified or diminished in any degree, without altering its shape. 
Lobatchewski supposed that the three first postulates are true, 
but not the fourth. Riemann, however, first accomplished the 
task of analysing all the assumptions of geometry and showing 
which of them are independent. This very disentanglement 
was suflicient to deprive them for the geometer of their exact- 
ness and necessity. After considering and illustrating these 
four postulates at. some length, Professor Clifford arrived at the 
conclusion that they are not known to be true, in virtue of our 
consciousness 1, The same faculty which tells us that space is 
continuous tells us also that water is continuous, which exa- 
mination by the microscope contradicts ; and what happens on 
‘‘the wheel of life” is discovered by stopping the machine. 
Even apart from our knowledge of the way nerves act in con- 
veying messages, it appears that we have no means of knowing 
anything more about an aggregate than that it is too fine- 
grained for us to perceive its discontinuity; and, 2, The 
smoothest polished surface that can be made is most completely 
covered with the minutest ruts and furrows. In loncincion, 
the Professor described what he considered the nature of thin 
would be on the supposition that the curvature of all space is 
nearly uniform and positive ; adding that upon this hypothesis 
the whole of geometry would, in his opinion, be far more 
complete and interesting. 

THE HUMAN VOICE, 

Professor Rutherford, M.D., in his ninth lecture on the 
Forces and Motions of the Body, on Tuesday last, described 
the organ as the most perfect of wind instruments. In an 
ordinary reed, such as that of a concertina or harmonium, the 
sound is not produced immediately by the vibratory reed, but 
by the influence of the reed upon the air. The reed modifies 
the stream of air so as to make it resemble aseries of putts, and 
thus the note is a In the larynx the vocal cords give 
rise to notes in the same way, since they convert the stream of 
air through the glottis into an unequal stream, consisting of a 
succession of rarefactions and condensations, After explaining 
and illustrating what are termed overtones (harmonics) by 
means of the vibrations of a string over a sounding-box (the 
monochord) attached to a limb of a large tuning-fork, and 
illuminated by a beam of the lime-light, the Professor said that 
the human voice is rich in these overtones, and that to their 
variety is due the distinguishing quality of certain voices. The 
first overtone is*an octave above the fundamental tune, the 
second a twelfth, the third a second octave, and so on. <A 
sound is never produced without overtones simultaneously 
arising ; and the mixture is termed a ‘‘clang,” and the charac- 
ter of the clang is termed its colour or tint. |The human voice 
contains from six to eight appreciable overtones. The effect 
of resonance upon the notes produced in the larynx was illus- 
trated by means of tuning-forks and organ-pipes ; and it was 
shown that resonators (hollow bodies) intensify a note of the 
same pitch as their own. The lungs, mouth, nose, and pharynx 
act as resonators for the voice. ‘The Professor stated that a 
resonator may intensify the fundamental tone or one of the 
overtones of a clang ; and when he sounded the vowels to a 
tuning-fork, although the pitch remained the same, in all the 
cases 1t appeared to rise. This was due to the difference in the 
shape of the mouth in pronouncing the sounds, whereby dif- 
ferent overtones were intensified. He said that one of the most 
difficult things to learn in singing is the production of proper 
resonance, by putting the tongue, lips, and lower jaw into the 
proper positions for resonating rightly ; arfd he suggested that 
the rise of the larynx during the production of a high note, and 
its fall during the production of a low note, may be for the 
purpose of altering the size of the mouth and throat resonator 
so as to adapt it for notes of a different pitch. Miiller has shown 
that this rise and fall does not affect the pitch of the voice. In 
conclusion, the Professor considered and illustrated the pro- 
duction of falsetto and chest voices, 

On Friday evening next, March 21, Captain G. D. Lyon will 
ive a discourse on the Mythology of India, illustrated by 

disselving photographic views of the temples ; and on Saturday 
next Professor Max Miiller will begin a course of three lectures 
on Mr. Darwin’s Philosophy of Language. 

Mr. Henry Brown, who recently presented £5000 for the 
ae of founding scholarships in connection with the 
radford Grammar School, has given another thousand pounds 

to assist promising boys in the junior department. 

At a meeting of the Liverpool Local Marine Board, on 
Thursday week, Captain W. H. ‘Thompson, steam-ship Oceanic, 
White Star Line, was presented with a gold watch, bearing the 
following inscription :—‘‘ Presented by the President of the 
United States to Captain W. H. Thompson, in acknowledgment 
of his services in rescuing the crew of the American ship, Moun- 
tain Eagle, on Feb. 8, 1872.” 

Mr. Scudamore, C.B., delivered, yesterday week, in Queen- 
street Hall, Edinburgh, the closing lecture of the present series 
at the Philosophical Institution, in presence of a large audience. 
His subject was ‘‘ On a Co-operative Society.” He explained 
that the society to which he referred covered the entire king- 
dom ; that it was a great joint-stock company, in which all the 
inmates of the land were shareholders ; that it was a society 
which had the Post Office and the institutions affiliated to the 
Post Office as its agents and as the exponents of its principles. 
He sketched, in graphic terms, the early history of the Post 
Office, contrasting that office as it had been with the results to 
which it had now attained. Of the extent of work in the tele- 
graphic department he gave various interesting particulars. A 
vote of thanks was awarded to Mr. Scudamore for his 
address. ——-On Saturday “3 Mr. Scudamore was entertained 
at a dinner in the Douglas Hall. The Lord Provost presided, 
and about 130 gentlemen were present. 

MAP COLLECTION 
UNIVERSIT: Ur ALBERTA 
EDMONIU + ALBERTA 

2 CANADA 


